Structural determinants of RXPA380, a potent and highly selective inhibitor of the angiotensin-converting enzyme C-domain.
RXPA380 (Cbz-PhePsi[PO(2)CH]Pro-Trp-OH) was reported recently as the first highly selective inhibitor of the C-domain of somatic angiotensin-converting enzyme (ACE), able to differentiate the two active sites of somatic ACE by a selectivity factor of more than 3 orders of magnitude. The contribution of each RXPA380 residue toward this remarkable selectivity was evaluated by studying several analogues of RXPA380. This analysis revealed that both pseudo-proline and tryptophan residues in the P(1)' and P(2)' positions of RXPA380 play a critical role in the selectivity of this inhibitor for the C-domain. This selectivity is not due to a preference of the C-domain for inhibitors bearing pseudo-proline and tryptophan residues, but rather reflects the poor accommodation of these inhibitor residues by the N-domain. A model of RXPA380 in complex with the ACE C-domain, based on the crystal structure of germinal ACE, highlights residues that may contribute to RXPA380 selectivity. From this model, striking differences between the N- and C-domains of ACE are observed for residues defining the S(2)' pocket. Of the twelve residues that surround the tryptophan side chain of RXPA380 in the C-domain, five are different in the N-domain. These differences in the S(2)' composition between the N- and C-domains are suggested to contribute to RXPA380 selectivity. The structural insights provided by this study should enhance understanding of the factors controlling the selectivity of the two domains of somatic ACE and allow the design of new selective ACE inhibitors.